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(page 2, line 2 to line 9) 
[Claim 1] 

A silicon film forming composition for solar cells, 
comprising a high-order silane represented by the following 
formula, cyclopentasilane , silicon particles having a dangling 
bond density of 1 x 10^^/cm^ or less, and a dispersion medium: 
SinXm (1) 
wherein X is a hydrogen atom or halogen atom, n is an integer 
of 11 or more, and m is (2n-2) , 2n or (2n+2) . 



(page 2, line 22 to line 37) 
[claim 6] 

The composition according to claim 1 or 2, wherein the 
high-order silane is obtained by applying radiation including 
light having a wavelength of 150 to 450 nm to at least one silane 
compound selected from the group consisting of: 

a chain silane compound represented by the following 
formula (1) -1 : 

SiiX2i.2 (1) -1 

wherein X is a hydrogen atom or halogen atom, and i is an integer 

of 2 to 10, 

a cyclic silane compound represented by the following 
formula (1) -2 : 

SijX2j (l)-2 
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wherein X is a hydrogen atom or halogen atom, and j is an integer 

of 3 to 10, 

and 

a cage silane compound represented by the following 
formula (1) -3 : 

SikXk (1) -3 

wherein X is a hydrogen atom or halogen atom, and k is an even 
number from 6 to 10. 



[claim 7] 

A method of forming a polycrystal silicon film, comprising the 
steps of : 

applying the composition of claim 1 to a substrate; and 
treating the obtained coating film by heat and/or light. 

(page 4, line 35 to page 5, line 10) 
[0019] 

Any silicon particles may be used as the above silicon particles 
if they have the above dangling density. They are polycrystal 
or monocrystal and preferably have high purity. The silicon 
particles can be manufactured, for example, by grinding a 
polycrystal or monocrystal silicon block or formed by 
collecting powder waste produced at the time of processing 
silicon. The silicon block or the powder waste which is 
produced at the time of processing silicon which can be used 
herein is high-purity i type polycrystal or monocrystal silicon, 
n type polycrystal or monocrystal silicon, or p type polycrystal 
or monocrystal silicon. 
[0020] 

The above i type polycrystal or monocrystal silicon block 
preferably has high purity, for example, a purity of preferably 
99.99 % or more, more preferably 99.9999 % or more. 
[0021] 

The above n type polycrystal or monocrystal silicon block may 
be an n type polycrystal or monocrystal silicon block doped with 
a nitrogen atom, phosphorus atom, arsenic atom or antimony atom. 
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Out of these doping atoms, a phosphorus atom is preferred. The 
amount of doping is preferably about 10^° to 10^^ atoms/cm^, more 
preferably 10^^ to 10^° atoms/cm^. When the amount of doping 
falls within the above range, the formed silicon film can be 
made an n type semiconductor film showing preferred electric 
properties . 
[0022] 

The above p type polycrystal or monocrystal silicon block may 
be a p type polycrystal or monocrystal silicon block doped with 
a boron atom, aluminum atom or gallium atom. Out of these doping 
atoms, a boron atom is preferred. The amount of doping is 
preferably about 10^° to 10^^ atoms/cm^, more preferably 10^^ to 
10^° atoms/cm^ . When the amount of doping falls within the above 
range, the formed silicon film can be made ap type semiconductor 
film showing preferred electric properties. 

(page 7, line 14 to line 27) 
[0042] 

The disperse medium contained in the silicon film forming 
composition of the present invention is a medium which disperses 
the above silicon particles and does not react with the silicon 
particles. Examples of the medium include hydrocarbon-based 
solvents such as n-pentane, n-hexane, n-heptane, n-octane, 
decane, dicyclopentane , benzene, toluene, xylene, durene, 
indene, tetrahydronaphthalene , decahydronaphthalene and 
squalane; ether-based solvents such as diethyl ether, dipropyl 
ether, ethylene glycol dimethyl ether, ethylene glycol diethyl 
ether, ethylene glycol methyl ethyl ether, diethylene glycol 
dimethyl ether, diethylene glycol diethyl ether, diethylene 
glycol methyl ethyl ether, tetrahydrof uran tetrahydropyran, 
bis (2-methoxyethyl) ether , p-dioxane and tetrahydrof uran; and 
polar solvents such as propylene carbonate, y-butyrolactone , 
N-methhyl -2 -pyrrol idone, dimethyl formamide and acetonit rile . 
Out of these, hydrocarbon-based solvents are preferred from the 
view point of the stability of the solution. These solvents 
may be used alone or in combination of two or more. 
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(page S, line 15 to line 19) 
[0050] 

As for the removal of the disperse medium, though the natural 
evaporation of the disperse medium by standing at room 
temperature may be awaited, the disperse medium can be removed 
more effectively by heating. When heating is carried out to 
remove the disperse medium, a suitable heating device such as 
an oven or hot plate is used to heat the disperse medium generally 
at about 100 to 300°C for about 1 to 12 0 minutes. 

(pa.gell, line 48 to page 14, line 31) 
[0084] 
Example 1 

60 g of silicon powders having an average particle diameter of 
100 |am obtained by dry grinding a monocrystal silicon bloclc 
(resistivity of 2 x 10^ Qcm) and washing the obtained silicon 
powders with aqua regia and further with hydrofluoric acid 
having a concentration of 1 % and 34 0 g of ultrapure water were 
fed to a bead mill made of silicon nitride and wet ground in 
a nitrogen atmosphere at 60 °C for 50 minutes to obtain silicon 
fine particles. 8.3 g of a hydrogen fluoride aqueous solution 
(48 wt% product) and 17 . 1 g of a nitric acid aqueous solution 
(70 wt% product) were added to this dispersion, left for 2 hours 
and filtered, and the obtained filtrate was well rinsed with 
ultrapure water and dried (the average particle diameter 
(Median diameter) of the particles after the treatment was 0 . 97 
|Lim and contained 42 % of particles having a particle diameter 
of 0 . 35 to 2 |am. The particle size distribution of the particles 
is shown in Fig. 1) . The dried particles were dispersed into 
xylene which was deaerated in a nitrogen atmosphere to a 
concentration of 15 wt%, applied to a quartz substrate with a 
wire coater and dried at 200 °C for 30 minutes to form a film 
composed of silicon fine particles. Further, the coating 
solution obtained in Synthesis Example 1 was applied to this 
coating film with a dip coater, dried at 200 °C for 30 minutes 
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and further baked at 400°C for 30 minutes to connect the silicon 
fine particles. The thickness of the silicon film obtained as 
described above was 5.4 \xm. When a cross-cut adhesion test was 
carried out to measure the adhesion of the silicon film, it was 
excellent at 100/100. It was found by the XRD analysis of this 
silicon film that this was polycrystal because it showed peaks 
attributed to (111) at 28.5'', (22 0) at 47 . 4 ° , (311) at 56.3° and 

(400) at 69.3°. According to the ESCA analysis, a peak 
attributed to metal Si was observed at 99 eV. When the dangling 
bonds (to be abbreviated as DB hereinafter) on the surface were 
counted by ESR measurement, there were 8 . 8 x 10^^ dangling bonds 
per cm^ . The resistivity of this silicon film was 1 . 5 x lO'* Qcm. 
When the photo current and the dark current were measured, anark 
= 5.1 X 10"^ S/cm and aphoto = 4.4 x 10"^ S/cm. 

[0085] 
Example 2 

The particle diameter and the DB density obtained when the 
treatment times with the hydrogen fluoride aqueous solution and 
the nitric acid aqueous solution were changed after the silicon 
block was ground with a bead mill made of silicon nitride which 
was carried out in Example 1 are shown in Table 1 . 
[0086] 



[Table 1] 



treatment time 


particle diameter 
(nm) 


DB density 
(DB/cm^) 


0 


0 . 17 


5 .4x10^® 


10 minutes 


0 . 169 


4 . 0x10^^ 


30 minutes 


0 . 164 


7 .5x10^'^ 


1 hour 


0.158 


2 ■ 1x10^*^ 


2 hours 


0 . 150 


8 .8x10^^ 



[0087] 
Example 3 

A silicon film was formed in the same manner as in Example 1 
except that an n type silicon block (resistivity of 0.1 Qcm) 
doped with a phosphorus atom at a concentration of 10"^^ atoms/cm^ 
was used in place of the monocrystal silicon block used in 
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Example 1. The thickness of the obtained silicon film was 5.7 
|im. When a cross-cut adhesion test was carried out to evaluate 
the adhesion of the silicon film, it was excellent at 100/100. 
The resistivity of this silicon film was 1.5 x 10^ Qcm. 
[0088] 
Example 4 

A silicon film was formed in the same manner as in Example 1 
except that a p type silicon block (resistivity of 0 . 5 Qcm) doped 
with a boron atom at a concentration of 10^® atoms/cm^ was used 
in place of the n type silicon block used in Example 3. The 
thickness of the obtained silicon film was 6.0 \im. When a 
cross-cut adhesion test was carried out to evaluate the adhesion 
of the silicon film, it was excellent at 100/100. The 
resistivity of this silicon film was 8.1 x 10^ Qcm. 
[0089] 
Example 5 

A silicon monocrystal ingot (resistivity of 2 x 10^ Qcm) was 
dry ground, fed to a bead mill made of silicon nitride to be 
wet ground in a nitrogen atmosphere, washed with a hydrogen 
fluoride aqueous solution and a nitric acid aqueous solution 
and dried, and xylene was added to the silicon monocrystal fine 
particles to obtain a xylene dispersion of silicon fine 
particles having an average particle diameter of 0,15 [am. This 
dispersion was applied to a glass substrate with a wire coater 
in a nitrogen atmosphere and dried at 20 0 for 3 0 minutes to 
obtain a film composed of silicon fine particles. An XeCl 
excimer laser beam having a wavelength of 3 08 nm was applied 
to this silicon film at 3,700 J/m^ to fusion bond the silicon 
fine particles. The thickness of the silicon film after the 
application of the laser beam was 5.0 |im. When a cross-cut 
adhesion test was carried out to evaluate the adhesion of the 
film, it was excellent at 100/100. The resistivity of this 
silicon film was 1.5 x 10^ Qcm. 
[0090] 
Example 6 

Silicon fine particles were fusion bonded by applying light 
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having a pulse width of 0 . 5 mS from a flash lamp including xenon 
gas at 3 00,000 J/m^ in place of the XeCl excimer laser in Example 
4. The thickness of the silicon film after the application of 
a laser beam was 5.5 fim. When a cross-cut adhesion test was 
carried out to evaluate the adhesion of the film, it was 
excellent at 100/100. The resistivity of this silicon film was 
1.0 x 10^ Qcm. 
[0091] 
Example 7 

An n type crystal silicon film, an i type crystal silicon film 
and an n type silicon film were formed on a substrate having 
0 . 5 |Lim of Ag and 0.05 \xm of ZnO which were deposited as a 
reflection layer on the rear surface of a 1 mm-thick glass 
substrate by sputtering in the same manner as in Example 1 . 
[0092] 

The p layer, the i layer and the n layer were formed under the 
same conditions as in Example 1 except that silicon fine 
particles shown in Table 2 were etched for 2 hours and the dip 
coating conditions were changed according to the respective set 
film thickness. The silicon particles used for the formation 
of the p layer and the n layer were particles formed under the 
same conditions as the silicon particles used to form the i layer, 
from which particles having a diameter of 0.05 |im or more were 
removed . 
[0093] 

When the thicknesses of the sections after film formation were 
measured, the average thickness of the p layer was 0.1 ^im, the 
average thickness of the i layer was 5 |am, and the average 
thickness of the n layer was 0.1 |am. The silicon fine particles 
used to form the i layer contained 42 % of particles having a 
diameter of 0.3 5 to 2 |am. 
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[0094] 

[Table 2] 





particle diameter 
(^m) 


Concentration of impurity 
dope 

(cm-^) 


p layer 


<0.05 


8 .6x10^° 


i layer 


0 . 17 


None 


n layer 


<0 . 05 


5 .3x10^° 



[0095] 

Then, a solar cell was manufactured by forming an ITO film having 
a thickness of 0.1 ^im as a transparent conductive film on the 
input side and an Ag comb electrode having a thickness of 0 . 5 
(am as a collector electrode by sputtering. 

The electric properties of the obtained solar cell were Isc = 
25.2 mA, Voc = 0.55 V, F.F. = 0.73 and ef f . = 10.1 %. 
[0096] 
Example 8 

Liquid nitrogen was injected into a stainless steel jar, and 
a monocrystal silicon block (resistivity of 2 KQcm) was ground 
with a stainless steel bar in the jar . After it was fully ground, 
the ground product was sifted with a stainless steel sift in 
a nitrogen atmosphere. The particle diameter and DB density 
of the obtained silicon fine particles are shown in Table 3. 
[0097] 



[Table 3] 



particle diameter 
(urn) 


DB density 
(DB/cm^) 


30 to 100 


7 . 9x10^^ 


10 to 30 


9 . 7x10^^ 


<10 


2 . 1x10^^ 



[0098] 

16 g of the above silicon particles having a particle diameter 
of less than 10 ^im were dispersed in 84 g of xylene which was 
dehydrated and deaerated, and 15 g of the xylene -soluble si lane 
solution obtained in Synthesis Example 1 was added to prepare 
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a coating solution. This coating solution was applied to an 
N type silicon substrate having a resistivity of 0 . 1 Qcm from 
which a natural oxide film was removed with 0.1 % hydrofluoric 
acid in a nitrogen atmosphere with a wire coater to a thickness 
of 10 |xm and heated at 150 °C for 3 0 minutes and further at 3 00 °C 
for 1 hour to bond the silicon particles. A silicon film doped 
with boron was formed on the coating film of the substrate by 
plasma CVD using si lane gas and boron gas to manufacture an n-i-p 
type solar cell . When pseudo- sunlight having an AM of 1.5 (100 
mW/cm^) was applied to the obtained cell to evaluate the 
characteristic properties of the solar cell, it had an open 
voltage of 0.48 V, a short-circuit current of 18 mA/cm^, a fill 
factor of 0.35 and a conversion efficiency of 3.5 %. 
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( 2 n 2 ) . 2 11 t /■- (1 ( 2 n f 2 ) C ^T) . 

'C M I'n'i > V > . X <^ u > >y >^ V > , y > y u > y > /(t: /j^ i x i o ' ' fl,^i 

/ c ni *' n v e -Tj -> n > n {■ i> .l ^'.y ift 4- r^r -?:> ' y. 4- » y. -\- <:> A; m vii ft iu 

'J > B^IJ /f^ ;,)c Jlj *ll ijJc (' .1: X \^ hSL ^ n „ 

[00 1 5 ] 20 

^6 njl i>i X tL (.f . >N: c/) I: .fii 1 1 rt^j t/ W /.V; {.t . ^fi 2 . Jit f>^: I: . ( a ) 4^ ^6 njj c/) 

,rd *ll f& ^ k rt/ L »: I ^ 'C t'. tz. flC ?r «\ X / t tz it )t C 4LL i" z t ^' m t -6 

. 1^ feV ill'. X 'J n > (/) )j U, ,t T i:^ /;Sc ^ 

[00 1 6 ] 

:t tz . Hj| C: X iX . ^ liJj I: ,fLi i I ^J^J .L t>' ^ij /a {;t . ?i . i!)] c/) i: ),Jc ^/ m 

'C m h% is tifzlfr %H ill', ^ > VS: c/) ^l^- tc < t - W ^ A: ill ft ir: /u fi> - t ^ W m i: i" 

6 A: m m ft >t r life d5 tL 6 

[0017] 

[ % m U X L I ^ 'ii Kii flg ] 
X 1^ ^3;^ i- ^ . 

[0018] 

^ CO fife 4^ . ( 1 ) i< $ n 5 rii '> ^ > , ^ n 5^ ^ > . ^ > ^ U > ^ 

> K 56 it ;o w X 1 0 ' ' m / <^ rn'' X ^ ^ i^n'i' xx^'i^mm.^ ^'-t ^ o 

[0019] 

h K >^ > 3|M L T (1 . h E y > y y > y «^ ^ * -t a pg <!r (7) J: 9 (nx iyi^m 
X ^ ^t"^ . # ^ ^ fi m «iS "C ife 19 . o M it ^ 6 <t ^ L V> „ Z (n X o 

:i t i^x ^ ^ \^ . V > m umi^m^'t ^mi^mm^ ^ ^^m-t ^ z t {z X mf^-r ^ ^ 

t i^X ^ Z Z Xi^mX ^ ^ U > L < 'J V AD X 0# ^ ^ i- ^ foM* ^ « 40 

y > ^ X p m^'^ h L < V =^ > ^ m^f ^ :i t :^^-x ^ ^ . 

[0020] 

_h i M # 0^0 ^ L < ix^'^^mi^ V ^ >m.amm.f^x ^ ^ z t ^-ij^ L < . m K^i^mfi 

99. 9 9 % 1^ _h <7) , $ ^ Cl » ^ L < ft « 9 9 . 9 9 9 9 % ± -e ^ >5 C ^ » ^ 
[ 0 0 2 1 1 

y^-I^^/O^il^^LV^o K-:ya{l. i?^L<ltlO' ""-lO^ * a torn/cm^ 50 
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ni^-^^ ^ ^) . X V ^ L < It 1 0 ' '-10'^'' a torn/cm' T^^^o ^coSfilScOK 

-ymt'T^z.t'X:^. mf& ^ ri ^ V > ii^ m ^j: ^ ^ -t n m (T) ^ m t -r 

[ 0 0 2 2 ] 

-i::^ ''J . J: if ^ L < {1 1 0 • ^ 1 0 " a t o m / c m ^ -U^ ^ ^ o ^ 60 16 ffl ct:) K — 
[ 0 0 2 3 ] 

±m<7^ttu^^'^^Biy L < (± m *s V- y > % ^ -r 5 ^ {± . ^ it ^ {1 M m # 

CO CO :^ & ^ t o T ^ J: v^ . St ^ fe^ S ^ >c t $ * "C^ ^ « # L m . ^ * 

-C- # . f\\ -C* ^ ^ o 
[ 0 0 2 4 ] 

± Ici SL it 3f& . m y ^ "7 y - . > - ^ "y y — . y ^ - % ^ ^ 

ffi T . ^ ^ ffi 31 ^ r # 6 o ±f^. ^^^^-r ^ t ^ (n^uf^a^icmm^j: < 

. f^ij X- {1' - 2 0 0 °C - 5 0 0 r CO $5 H T fT 9 r T # ^ „ ^ * "T ^5 ^ ^ B 

m ^ - # -C' ^ 5 J: ^# tL 5 y > » -7- co ^' > V > ^ tT: > K ;S /i^ 

^ < ?i 5 » ^ L l/^o 

[ 0 0 2 5 ] 

^ . h IB M it fe^ # (± , l^ij X. fi' - X ^ . 4^ - ^ . rii ffi »r ^ /u ^ ^ ^fl T 

^ CO m /ic ^t^ t:: -a- W ^ n 5 # ^7)^ tfc iJE ?r j£ ffl -t- 6 ^ i: 70^^ /j: . y > fri co & 

^1(1. * ^ CO >> y =1 > fli ff^ ffl ffl /.ft 4^ -a W i- ^ (7) i? ^ L V ^ *5 f5 (c 1^ S 5 :i -C^ 

^ /c. V >m. f <^ L -r (1 K n -r . . «« >r . >i ff^ . ^ 

^ #t ^ ffi « c^ #c t> -c- ^ ^ i: 1:^ ^ ^ o 
[ 0 0 2 6 ] 

i: K M it # t L < (1 ^ (O (c . ^ ^ ii ^ 4> ^ ^ M -r :: ^ -C^ . -f co S S ^ S i X 

, ( X = ^ i P y > JF. -X:^ ^9 ^ L < * ^' ^ . 1 = 1-3) (C i" ^ ^ 

<b -e # 6 o t LX it . W:t{t'7yit7i^myi<^W-^-:^^yi\:r>^^^M^yiimm^m 

v^ S ^ . W 1) L < (1 :)fe ^ * r -C^ -7 ft: * ^ ^ ?i ffi ^ . t . R C A i9c r^ 

m (RCA Review, 1970 (Jun) , pl87#BS) ^ ^ ffiSt^cOii 

^ en m ^ m L tz iii: ^ m m -t ^ z t X ^ ^ . ztih<Dm'^mitm^^io^xi$. 

ffl ^ :i t ^ ^ „ f^fe ^ X ig ^ 9 <k -c- # 0^ c: ^ ^ L /I y =3 v *i co « ig ff^ iS; 

n 6^ fli y > CO H ^ -f- a ' <^ -C^ ^ ^ o r. n J: o T * ^ CO m ^ W ^ 

n ^ y ^ > ^11- ^ ^ ^) M m. ft t -r ^ :i t X ^ ^ \i . xmmm^'\±^ ^ ^ ^ y 
y V ^ V K ^ « -r a c <^ -e # ^ o . y > ^ . v 

[ 0 0 2 7 ] 

— ^35: . y > y > > K :^ # i ^ ^ ^ -e . =^ -^^ y T c7) S ^ ^ ^ < . PI ® * 

ffli^cbLT^r^^T-^^c *^p^#cow?Etcj:n{i\ ± m m& m m t L X \t y > 

^' >' y > K /t 7^^M X 1 0 ' ' fig / c m ^ X h z. t i)^^ 'ii^^x ^ ^ t w 0^ l 
/Co i: ^ ^ T . y ^ ^ ^ © # -r ^ > y :y y > v \tmi}w \^ . n'i^ I 0 u m\^j.r 

6 ^ -C' ^ 9 . CO > y >^ ^' K ^ j^t {1 1 X 1 0 ' e / c m ^ j^:^ _h . ^ 
v> ^ # (i 1 X 1 0 ' ^ <@ / c m ' J^:i. ± 6 :i ^ ^ o ^ ^ t:: . # h# |g i" 6 >^ y 
=f > *4 -f y > y > > K (1 ^ ^ S CO CO # L T V ^ 5 TMi < . ^ ^ 
E fi- i£ cn # ft L T V> 6 C L o ^ > y > V K ^ Fj? M ffi i -T: M C 



(6) 



JP 2004-186320 A 2004. 7. 2 



>5 /' V) (' (1 u \ k I. {' .ri! « [ /' I. u h 0. (- i - >■ //^ fi c- o • ^ /j> 

/' „ fvi) X {.r . / -7 (I: /K -^f^ ft^' ^1(1 m /it'. ,^ 4; ril iik ill i ^ /- j'II i) ■> - }■ c /< \U\ o) v v 

'J > y :^ V ./Hrt '^)\ .1. : )\ I 6 ' /j> A . '41 ; 'J ' : t»/. r v ^ v ij 

> y .]i > h r.- I " 1 () ' ' fiAj r Ml ' VK I { ' I /) ■ //» e A >:> , n^- « ;4 .imi Mi j <:> - 

•e U :i > /< 0) r>r,: i+ /ft. ^ t-; tip -I /, - I- /j> c A 6 „ V fl: /K m «l /(l ( l H X W 

0 . 0 0 I - 4 () iK »il . /i/ ,L I < (.1 0 . () 1 - I () iK W % . A ( ' L I < {.L 0 . 0 1 

- 5 W % c <tr) ., L /- fill m o> ijjt ( I W X 11' 0 . 0 0 1 - 7 0 iK W % . ki .1 l < {X o . o 

1 - :i 0 «[( W . A { ' ^-^r .1: I < { I 0 . 0 1-1 r> i|( W .t'. „ rt* )^ /y^ r. u) «i \}\\ 

4ii X, ^) .1 0 (/) (1 fA; -) >:) t*/. r ^ //^ a >:, /- v> /// l i < /c i v, . oy 

*u w 4' «i X. c t > ui (.1. k m i^i! i ' wh m /y^ /j» /j' \ A" >:) /- V) l i < i v 

[ 0 0 2 K ] 

HJ) c/) > : i > );t ill *ll { ' r^T ^! A ^l- 6 - A >^ U m > ^V. (/) ^V. f^^ (.1 , i^J ■ |5i;( 0) 

/c X M > lift 4- if-, hi '] <C) V) ^ II t:r; ^ -j K IV. U I -C .t) . fif I: I < { t IV- i X 

1 0 yx v e rt) 6 „ M X. {.t: o . o i - n o o // m , .l u l < (.t o . i i o o m . w 

«(, /.^/- .fe L < (1 0 . 1-10// in -e <h y> n r n f^^ //. - 0) iSi w m X. C A: A < <:> .1, 0 /c 

* (1 , • -> M > K /j-^ lit fK>J e A /c I > <V) I: L < /c V > cJ) tti Ufl 4' ffi x_ C ^J^ A i ^ itt 

j> (.1 I'li'i 'N- e (/> mj u r> /j'^ * < m . (/> ^ p\[ /y- ? j i ^ < < <:) /:-. v> z^- t l < /civ. 

[ 0 0 2 9 I 

^ i!ii (/; u n > f/n, m m m m i\ a n ^ i« •> v > ct , k a ( i ) -c ^ a j^u 

[ 0 0 3 0 1 

S i „ X ,„ •••(!) 

- - -e . X (1 /K UK {■ :t a \i ¥ > u {■ e rt> n , n rt i i vx i: (/) ffi igc -e n ^ l r m ( t 

( 2 n - 2 ) . 2 n .H A* ( t ( 2 n I 2 ) c/) fft C r<?> ^T) 

[ 0 0 3 1 1 

1: A\L xV: ( 1 ) 'I' c/) X (/) ^^ y > ii?; {- 1 l r ii . f^'j x. fi' v «y , i^i ^- .t -^r (f -6 ^ 

[ 0 0 3 2 ] 

1: .fd * V > i> 4^ (i: , f^J X. K lii A ( 1 ) - 1 

[ 0 O 3 3 1 

Si^X^i,:, ---(l)-! 

r :i -r;^ X nMMU r- ^ f:: (1 ^> n y > X ^ ^) ^ X i (12- 1 0 CO S ^ 6 . 

-C^ ^ 6 Ifi 4>C >^ ^ > -fb 1^ 1^ . F iV: ( 1 ) - 2 

[ 0 0 3 4 ] 

S i 3 X ^ • • • ( 1 ) - 2 

:i r -C' . X {1 ^ ^ ^ S ^^ n y > i^ f T;' ^ ^9 L T j (13-1 0 (D^^X ^ ^ ^ 

X ^ ^ ^ y > it^^ -^o ( 1 ) - 3 

[ 0 0 3 5 1 

Si.X, .-.(O-s 

:: :: . x * ^ T- ^ /c ^^ n y > j?. ^ ^9 ^ L T k 6 - i o co ffi ^ ^ ;5 . 

-t^ * ^ n ^ r ^ V ft: -a- 4^ J: 5 « ^ S (1' n ^ < t i, i « ^ > ft: ^ 4^ 

. 1 5 0-4 5 0 nm(Dm^(7:>it^^ts^ik^m^m^LXmhtl^a 

[ 0 0 3 6 ] 

[ 0 0 3 7 ] 

^ (D X 0 fj: "7 > it-^^ t L X n . m ^ ^ ^ > y > . ^> ^ ^ ^ y ^7 > ^ x 

Xf y V /i- y ^ ^ y ^ y > X ^) ^J: ^ m :/)^ h m ti ^ ^J: < t 1 « ft: ^ 4^ # if ^ 

[ 0 0 3 8 ] 
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^ :y ^ "7 > ^ X h'f:^ y ^ ^ ^ ^ :y 1^ "7 > ^ 

[ 0 0 3 9 ] 

z n h (D ^ >^ it m l± m ii, -x: ^ ^ i-^ 2 m U ± (r> m. !m t LTfflv^^ :: t ^>-x: ^ 5. 

[ 0 0 4 0 ] 

ri'v. ^ J > m <n % U (n i^m it . YAGU — -if — , T/v^J'^u — if — . 

j^^:;tf>;U — if— , XeF. XeCl. XeBr. KrF. KrCl. ArF. ArCl 

H (D u ^ ^ }f ^ itm t L * fis #t i "9 ^ 6 :: <t ^ ^ o n h 

itm. t \. X it, . iJ^L< (110-5, OOOWcT^W^^c^O^bcT^i^^ffllNbn^o ii^lOO- 

1 , 0 0 0 w -T? -h 5> 1? ^ ^ o 

[ 0 0 4 1 ] 

* ^ 0^ ffi 4^ , ^ h . iy ^ u ^ > ^ iy y t"^ m h ^ o IlU Ml =7 it ^ ^ 

[ 0 0 4 2 ] 

* ^ 0^ CO i; V ^ * ^ ^ tt ^ 59^ <^ L r {1 . h le c;^ y ^ v ^ ^ 5> 

^i^uv-, ^'^UV, ^^-^'V, v^h^bKn-f'-^^uv, 7='*:^tKn-:h>'^u>', 

"7 =7 y }£ \^it^^Mli^.1^y^ \ ^ "f- ^ — 7- ^ :7° n /U :x. ^ yt. ^ :r. ^ > y 

— >^ ^ ^ — ^ U ^ ij — yU m -f- /l^ 31 — 7^ yL- ^ ^ U ^ n — yb ^ ^ 

yU ^ yU- :2i — 7^ yL- , ^ U > V — yU ^ ^ yb — 7^ yb ^ :n ^ U >- U — ^ 

^ yu 31 — yu ^ 31 U y =1 — yi- 7^ ^ yu ^ yu m — -r- /l^ . 7^ h ^ b h n ^ ^ > h ^ 

^ > /.^ (7) 31 — /I- ; J; U^^ y n e U — pj^' — ^ y ~ -f- n ^ ^ h > , N - 

^ ^ /I- - 2 - n y K >^ . >^ > ^ ^ /u T ^ K . r ir h h y /u C7) -r^fe ^ ji« ?r ^ If 

5 :i -r^ ^ 6 o :L^h 0^ o . %%'mm(n'^^\^a^ ^.x m.it^m^.mm.iy^y^ ^ \^^^^ . - tx 

^« {i . )^ -t^^ ^ ^ (1 2 S i^:JL h c7:» 1^ 4^ ^ L r f£ ffl # ^5 o 
[ 0 0 4 3 ] 

* ^ <n y :3 V flg ff^ /7jc ffl ffi /tSc II . ^ ^ 0.^ CD g ^ t ^ ^ /j: ;^:) V ^ t5 H -e ^ 

C T ^ f:. ^ E ffi 'tt ^ij ^ ;/]P -r ^ :i i: # ^ o :l<d X. 0 f^n^ f£- 14 ^ij . ^ tJ- > ^ . 

r^pf^-?^?. n ^ ^ y lk^tz.\±^ ^ :y %X ^ ^ Z. h if^X ^ ^ ^ en o . 4¥ ^ :t > ^ 

® ffi tt fl . *fi /iJc 4^ ^ ffi M * % CO Jlti 14 ^ ^ » L . L fz m (n V >^ ^ 

'^SlL . mmcn^-^^-Dcn^^^ v^-r m.<n ^ ^fj: (Dpj ± iL^ .^.X il- ^ L < i^m X ^ 

[ 0 0 4 4 ] 

V ^ > mmji^mmfit^ u . * * >^ ^ > . >^ ^ n ^ ^ > . y > f 

J: ^ ss: ^ . ^ ti h ^ m -3 X . ^ 7k y ^ n H ^ L < a i - s 0 M m% . x ^) 
^ L < (1 1 - 3 0 a * % . 1/ ^ u ^ >^ ^ > {± ^ L < ^i 0 . 1 - 2 0 s » % . X ^) 
» ^ L < li: 0 . 1 - 1 0 a a % . y 3 > ^ (1 » ^ L < 1 - 6 0 s » % . x ^) n ^ l 

< (1 5 - 4 0 S » % *s J: ^ iJ[ ^ II ^ L < (1 1 0 - 9 0 fi » % . J: ^'J ^ L < (1 4 0 - 

9 0 * s % ^ w -r ^ o 

[ 0 0 4 5 ] 

7k{z^^m(^ iy V ^ >^ fl^ c7) /tSc o v^ T ift -r 6 o 

[ 0 0 4 6 ] 

^mm 'J ^ > m:<r) m m it . i^'j ;t (i^ s f* -t * ^ 0^ «o ± ib m * * * l »: l^ t# 

b Si ^ ^ 4o J: l>' / ^ /-^ {± 7t -C' ^ ^ -r 6 ;^ -C' ^ ^ o 

[ 0 0 4 7 ] 

&m<r>Un<D Mci^if^l t LX a. =7 ^ y ^ :^ ^ y ^ . =7 ^ y ^ ^fs: }i ^^^m ^ 

^ h t^'^X ^ ^ . i1 y h ^X \± . W x. ^ ^ ^ :^ . ^ ^ ^ ^ ^ . 'J — ¥ i1 y . i& 

y . y > ^ > ?h-:^'7 y^mt'^i^.mx ^ ^ . # S L T (i . 1?'J x. (1^ ^ . » . . ^ ^ 



(8) 



JP 2004-186320 A 2004 7 2 



. ■> 'i ' > . /' n ^ 'V y^ , 11'^ r> .L (>' < / : i m A: /j^ fl:' JM C A x, / / < r •/ v »■ ( 
C ( t . M X (.r 'J f •: h . 'i t • / n /L v , / n /l : .t: IH1 i^il •!( fi^ J ; .1- (>' t (/) 

^ ^5 ^Jll !|*>5 N! ill I <C) ' e .V /, , A - r, (/> J,l. (/> ir? ;|>- ( i Jjfe .lA: , \h -l/s , ^ f H 

m /i: C V\ {•- l^vl A ^1 o f , (/) c^' (I /»: I v. 
( 0 0 4 H ] 

I. .L 0 /c f>K I . 4^ iijj (/) uSi 0) ik;i m j,t .) 6 I.L . M X ( i: A / L • - /J. . w • • /L 

■■^ " h . - r - ' • ■ V \}-^ . < 1 - > ' • - ^ , f \' - - ' • - h . u • - > III «!] i), , 

yj / If y 1^ h(] jifiij , r > > , y {}. /c y </> ii* 'iv (/) )j Us r. .l ^) m <\i i /- . '^y ift ^li J:- 

--)- (' .L ^) 'AT- lAi - I r_ /j^ e a 6 

[ 0 0 4 i> ] 

m m hi 1.1 m it n. i^n e -Xi fcfe a -^i >:> - //^ 4/ i, i i ^ „ - </> .l o /c mn ^4 4- -i <:> 

/' V) iz ii . rt* >^ . m it I'M 'y^' 0) m it n-. n n \Y) i- i i ^ -^^ dw .^^ -i- ix .1 < . 
li- ri^j (1 . >K -AK fff .L ^> ni 'I' 0) 'f,i. WW /4- i; l < ft iii e 

„ 

[ 0 0 5 0 ] 

.fd 'iy fft h f t . C ft'^ -r >:) - y. \r. ,L IR //> n f^. \r. }k m '<j 0) 4' ?^*f ^> C ,L i> 

//i . h\\ #A -.)- 6 ' u (.1 1^; - w fi^j { ' '^y m m 0) j - /y^ u x. „ ihc Jc {- ^; i ^ c *a 

m rv ( t . -/ > , y i> -/ u " i> ^ c/) iiS ^'1 /^c ?A lis U 4' ill I ^ . iiS ',v; 1 0 0 - :i 0 0 

"c ;a: c/) ;ft: e . 1-12 o fV: lO: hu m e i- e 6 

I 0 0 5 1 ) 

m m (/) ii'/i w (rt . ^ m 0) > u n > fle if^, j|j ^^11 !^/} ^\ ^ .-j > )|^;/. (/> .t 

!ft ^) . W X. ( f 0 . 0 0 1 - 1 0 // in y Z k /j'> -e * . H :t L < (,t 0 . 0 1 - 5 fi m 

fV: m t y> .L ') [z. /ij -')■ <3 ^.j . I: .fLi fl« jy: (.t ift J;- m h k tx fii ^ n * 

'C ^ rj 

[ 0 0 5 2 ] 

I: ,fd (/) ftll < )n h% ^^5 . I ^ -C' , >t / .t l.t ^ Jlj! ^ life ^ >5 - ^ (C 

'iH ,'m'i > 'J > fl« i: i- ^5 ^ i: ^> 'C 6 
[ 0 O 5 3 1 

V". /K ^ > V ^ t Mi r /u > . ^ U -7" N > . ir y > CO ^fi- X (/) ^ )t c/) ftii . Y 

A G U — — . T ^> I- — — ^ ^f^>^;xu — -tf"— . XeF. XeCl. XeBr. K 

r F . K r C 1 . A r F . A r C \ k (7^ ^ I- — ^ — ts: k ^ it t \^ X \^ m ^ ^ Z. 

t fi'^X ^ ^ h (r> itm. t I. X \± . 1^ \^ < \± \ 0 5 . 000Wcoai>'jcOt»<7):^^ffllN 

n ^ o iS 1 0 0 ^ 1 , 0 0 0 W -CM- ^> ^ ^ o :i n (O )t i??. CO & S {1 fl^ 4^ CO U V/ 

^ > ^ 4^ ^ ^> T:' 1) 0^ l|3i i" -5 t> ^ n (i' 4# PS :^ n 1/ ^ 1 7 0 n m 6 O 0 n m 
?^)^ » ^ L 

[ 0 0 5 4 ] 

^ /c . ± IB ^ ^ fl (1 . W ^ L < 1 0 0 - 1 , 0 0 0 °C . J: ^ L < 2 0 0 - 8 5 

0 °C -e . ;^ lb ^ L < 2 5 0 °C 5 0 0 °C -t? ^ ^9 . g ^ L < 2 5 0 3 5 0 °C 

CO ?u « -e ff :b n 6 „ ^ ^ ^ CO 1^ r«i(i $f ^ t < (1 1 0 - 1 2 0 ^ . j: 19 ^ l < i 5 

--6 0 ^ T' ^ ^ o 
[ 0 0 5 5 ] 

± f£ * M *D J: t/ / ^ 7t ^ S # f b # H M r -C^f 9 r ^ if ^ L < . ^ ^ . T ;v 
^^■v. zk^5r^*-r5T/^::^■v^^V^^±*:*$r^Wi-^^*co#[a^TT'^t9:l<^r;^^^^ 

[ 0 0 5 6 ] 

* ^ # CO w ^ J: n {i\ * ig 0^ CO i: IB u :^ CO ffj ^ -e # ^ ^ ^ S£ ^0 >^ y =^ > 

<^imt<7)tt^4r^-r^SSf0v'Li='Vllf:O^rte:^?£ (A) ^/c(l (B) i::J:oTt.[s]1*{ctJ! 
it ^ 5 r 7iM:i ^ ti o 

[ 0 0 5 7 ] 
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( A ) s f* Ji . }i m t m c V ^ > n ^ 1 6^ m ^ ^ -r ^ m f& m (D m^M ^ m L . 7X 

[ 0 0 5 8 ] 

( B ) s f* i: c: . ± m t m c ^> V ^ > ni- 1 m m ^ ^ ^ ^ m m mm ^ m f& L . * 
. y > ^ mmoo ^ tz a^^^&r r-m^ L . 7X -^^ m ^ ^ y i^ tz it ^ -^i^ 

[ 0 0 5 9 1 

(A) CO :^ ?i *D r . Sf*. >^ y =3 > ^ J: t/ ^J- Sfc !K ^ L r . * ^ 0>g ct) ^tj IB :^ 

[ 0 0 6 0 ] 

m^s.^ ^tzmmit. v^ -u^ . ^ isi * 5 r ^ i *9 . ^ y V fli <b -r -5 r ^ 75^^ -c- 

[ 0 0 6 1 ] 

r - -t' ?s sft ^ ^ (1 . mm ^ ^ m $ ti ^ u =^ > m. ^ ^j: < t i, m m n ^ mm m (t:^ 0 
h{zmm ^ ^ . m^M-r ^ iticniy V ^ ^n-f- 1 '^^m ^ ^ t \z X ^) . t lx > 

[ 0 0 6 2 ] 

r (7) J: 9 ?t «t * * ^ 9 11 . I^ij X. li* r >^ . ^ y >^ h > . ir / > ^ (7) * Jfe 
X e B r . K r F . K r C 1 . A r F . A r C \ t (D :r. u fj: ^ it M t L 

fzitmMi^ X ^) mm-r ^ ^ t ^ ^ o ^ n h itm t l x it . ti^ ^ l < a i o ^ 5 , 0 
oow(Dd!iti<nh(7^-/)^^m\^^hti^. ii^ioo~i, ooowef-^-e^^o h (d it 

M(^^M: i-i. 1 70nm'-'600nm;6^$f^Ll/'^o 
[ 0 0 6 3 ] 

1^ tz . /N/uxini. 5ms\^Ar<nmitmiticx^xhmm'i^m^m^'r^z.t^^^x^^^ 

[ 0 0 6 4 ] 

m it(^^m^ a . mitikm'y :y (-^ tz {-xy ^7 y iy ^ y > ) xn :l t ^^^x ^ ^ ^ mit^ 
m'y > y t L X a. m i^m it m ^ ^' m A ^ ri fz . ^^:^'7::^(r)W''ikiAmn^^^h^£ 
^ h m h ti ^ o ^ ti h (DmitMcn'7 > y t L X It . m :^i'imrk^ a i , 5 - 3 . 0 
k A / c m '"^ X 1 i^] CO rA it ^ it ^ -r ^ iy -^^^ uj ^ L < m I' h n ^ o ^ <^mn . m x^^^^m 

200 1-1 8 5 0 8 8 ^- ^ Tp: T V^ ;5 . m ^ ^ ^ it I ]b} - m ^ ^ X ^ ^ :i t ^- 

X ^ ^ o m$tim Mi^it . ^ij ;t li' - 2 7 3 r - 1 . 0 0 0 x: mm K ^ ^ t ^> X ^ ^ 
^¥mit'\^^mn t lx nmt^i^tz t mm(7:>'^m%^'^ hti ^ a 

[ 0 0 6 5 ] 

±.m ( B ) (7) :^ T . f£ ffl -C' # ^ S f* . J: S -h y > *u » iJ: <^ ^ ^ 

e ffli^it^ ^ ff^Rfe-r 6 o v^ T II (A) (D :^i(i:(Dm^ t mmx ^ ^ ^ 

[ 0 0 6 6 ] 

T: . ii f£ CO ^ m _b , -^ij ;t IB ( 1 ) - I X m ^ in ^ m y > it ^ ^ . mm A 
(1) - 2-c^^n^^tfev'^>'ft:'g^4^^b'J:t/fltJfe5t (1) - 3 xm ^ ti ^ y 1^ 

it-^m t ^) ^£ ^ ^ h m It n ^ ^j: < t h 1 m(^^iyy>'it^^. ^ fz It Aim "7 > it-^ m 

X ^) ^j: ^ m 7)^ h m it tl ^ ^j: < t i, 1 y > it^m\C 1 5 0-4 5 0 n m (D^M it ^ 

^ tk m m ^ m m L X h ti ^ M 7k y ^ m m ^ r fz It ^ ^ ^ T x-m^ ±i 

y > it"^^ t L X a ^ ^ u ^ > ^ iy "7 > ^ ^ ti ^ ^ iy y > i6 X V i^ a 

^ > ^ iy 7 > X ^) tj: ^ h mitti ^ 'P fj: < t i, 1 ffi c7) ^ L V ^ o 

[ 0 0 6 7 ] 

±miy y it^m ^ m^-t ^ m^ci^mx ^ ^mm t L X it . mm Lfz^^mcmy v =^ >m: 
mf^mmf&m^^^^^-r^:it(Dx^^^;^wcmtmm<7^i^(D^i^m'r^ mm 

[ 0 0 6 8 ] 
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' (/) .1. ■') /i: m /it ¥^ <ir <u \ 6 { ' { 1 . I ,ri! ( A ) h /A 4 ; I ^ c , > u I :. t>V r J : -L f^' "/> 
(ft i/ii fi I 6 *ii h\i n <'r rii I /) m (\ >■ [mj t* ( ' iir Mf, \ 6 ^ /J' c A 

[ 0 0 <> 'J ] 

>^ / > fi: rr 1^/) <fr: rn W d . (H \^ \r 'i/ y ^ .| ^ . c i t;/. r /y^ > / ^ fi: r^ 1^>5 

i : i'll /^i: - J /) M I 6 ' /// I. I l v 

[ 0 0 7 0 1 

I-. .fd c/) /.fii < n? f)\c A /- ^4^. W I.I- > i'^ I ^ e . )V. 4 I .L (1^ L /- (1. Pll Kli A <j ' «^ { X ^) % 

%r\ I'lA :> U : ^ > )K;i ) .1- //i C A /, , /f. 4 ; .L (>' . ' L (.1. « 4Lt 1^11 I' IW I C I L , ^% MJ| (/> 

Jii <^ InJ ti-fe 0) ^ ('|: c^- 'JL< Mti J <C, - .1- //^ C A- 6 „ 

[007 I ] 10 

^ 1-^ . 1; </) % ^-.'i x\U >■ 'J :i > m j|l I ^ C A: mi ^t!l ^r' if^ h\L -I -K) r //» C A ^C) ,. 

[ 0 0 7 2] 

^ % m (/) «^ »Wi ,'„'i > ' > iK/-^ iij I ^ /' k mi vii m I'. n\ i ^ <:> - //^ a <:> ^.t i^^^ i x a . a; k vit 

Ml f>t^ 4' i: « L . m 'j* -J <:> ^ c/) e rt, ii' i - ijh ;i: u ^. c/) e i.t /ic < . m -c ,h y, uy . 

f^^ X. (:f . m X. f.t' , iJ V X , •/ V X -r- v >y ^; ( t x x h u - - |> 'fJ t/) ^ mi vii /ill {' . >ft W , 

V ^: y r^; ( l V x h u ^ - I> A: |Ui vii m i,t 4^ .^r L C fii III L n ^) „ t . x -y- > u x fw 

( s u s ) . r X :-- 'V y> (/) <f> ]^ . -tr V i y ^/ X 4' \\s X t'. {X M w t« e jij i ^ <:> - y. 

/j> X- y> „ t /:-. , W c/> fij ill ffi^ i^ci l: -c , /c ifii ( ' i"i 4' i\ L -c I ^ C A I ^ L . ^ { ' *fc 

. vii fK/i . /< .y V -/ w "i^- .fe /:- l:t - ii //; *ii {\i> ^ H'C B hSi is r i ^ "C .L i ^. 

[ 0 0 7 :H i^o 

X ^ ^^ ^ -A \. u - V A: mi vu m { V > T . ji:^- m tiii i-. iv: m hSi ^ rj ^& m w l r a , 

d |5K /ii ^ H <5 ^) o') -e f:t ti: < . W x. \1 . S n () . . I n () , Z n () . I T () ^ c/) 111) iff 

Vii c/) 'M- w .1^ A', ( t ifl w w {>' B /iic 'J- .1 t /j> -e a . y& m vit w (rt . m t/i 4^ ^ fit m 

<5 <t , V 0 lIBi aV; /j^ . M 4%) /J'^ ^ 'C 'C L . )t: 4- (ft a ^ 'li: 6 (c [Ul /y. it 

f:, 'C I ^ X ^, .1; I V. c/) JAJ t> c/) *^ (:t , iJ U ^7 -^^ r yi. ^ r-- r-y ^ o i i i h% }\: M /y^ 

tf ^'^ y> „ ^ (/) /J irt . f^'-'l >C a . fi X 1 0 5 X 1 0 ^ ' fl^I / c m /f^ . I"l ri'^i iS t 

L r 0 . 0 1 - 1 /i m f'll /O: /j'^ \ f .^L \& f!l) ^ VlI W 0) fl^iJ IV- (rt . 0 . 1 - 2 // m /y >)^: (f 

O ii y> . Z tl{±)J^ m I: . >^ y ^ . « *f . K H ^ . Ih C V D i'i;- . M /l-l C 

V 1) m . /I- ^" ^i^m. m «f a;- ^ .t o r u)i i- 5 ^ <^ -e * ^ » 4^ /j» x i> . 35 « ^ 1^ c/) 

41 ^ ift tn 4^ $r ^ * ^ > i: Pi m i:: L (7) m P L i" i ^ - ^ /j» x ^ 30 
n ± L V V, 
[ 0 0 7 4 ] 

n m-f^XBht ^ n y) . Z Z X . pin^^cnJ^^.-^n^^n. pg^»SL<(10. 0 1 
--0. 5/jm. J:t9^?^L<{iO. 05 — 0. ig{l^Jf^L<{10. 1— 50a/ 

m, X^)it^±L<^t 1-^5 urn. ng(i»^L<(iO, Ol'-O. J:^;WiL< 
(10. 0 5 — 0. 3/im(7)ff$i:/^5J:^t-fag-r^o 
[ 0 0 7 5 ] 

^Z":!. p n m^(r>m^ . ±mmm(^^mmtLxmm'r^pmijL<i'^nm^. »iL< 

{±0. l/im— 50//m, X^)Ul'±L<l'i 1-^5 urn. ^ M M t \^ X ilE m L ^J: p M h L 40 
<{ingSr$?^L<(i0. 01/im— 0. 5 ti m ^ J: ^) ^ L < ^ 0 . 05 — 0. 3 ^ m 

(om ^ t y> X 9(^«iii-5o 

[ 0 0 7 6 ] 

tz . -7^ ^ X C V D ft J: ^9 ff^ /^5c ^ n a p H i: n g ^ B^B V- y :=l > m m h ti h 
(DXi^fj:<^ r ^ y r :^ V > m :^ X If 'ifk V ^ > m X m fS. ^ ti X h X L . ^ 

T # 5 o 50 
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[ 0 0 7 7 ] 

(D t mmm t LTfflv^ibn^ i m ^ ^ p m fz. \% n m \z ^ ^ ^ ^ v 

^ lO' ' atom/cm^ -t^^^o 

[ 0 0 7 8 ] 

' ^--10^ ' a torn/cm'' iSJ^-t:'^ 19. J:'9$f^L<lil0'''"'-10^ ' a to 

[ 0 0 7 9 ] 

^ . ± c7^ # ^ y ri > If Ji^ ffl ^ n 6 y =^ ^ o 1^ 3t tfi: £L 

(::ct^)tP^i:r.^s^?*:^^rt]^56^/c^. ±m it (n ^ t WWL ^ (D O . 3 5- 2. O/zm 

CD t> (7^ ;^w> 4^ < ^ t 5 % i: . » ^ L < 2 0 % J^:jI _b . o ^ U < 4 0 % ^jl ii ^ 

tj^ z t t-^m^ L „ ^ ^ ft r (/:) la ^ « X. X /J^ $ v^ ^ ^ {i Pl)t ifi: SL i: 6 )t i: 

^ m < ^ /-c iJ? t L < o 

[ 0 0 8 0 ] 

llffiSH^. Ag. Al. Cu. Au, Ni. Cr. W. Ti. Pt. Fe. M 
[ 0 0 8 1 ] 

^ /; . 1^ :7' :^ h u - h §!i PI m ^ ^ (1 ± izE >^ PI m Ml /^)c # IP ^ ic ^ 
[ 0 0 8 2 ] 

[ m ] 

a T . ^ f^'J i ^; * ^ 0^ ^ s¥ ai i- 6 o ^^m{±znh(r^%m m J: U fpl ^ ^ n 5 

-C^ I ^ o 

[ 0 0 8 3 ] 

^/^icf^ij 1 

. > > ^ - . ?S r n h jo J: ft ^ B ^ St 19 # It ^ » 3 L c7^ 4 o 

p ^ ^ X n ^ T > X -c^ g L /c . ^ L b ^ t Y u y ^ \ L t V ^ ^ 

^ Jl 1 8 . 3 g ^ f± iA , T /u- X -T' :7' y > L o CO ^ 0 r ft r+- L 7i 

h y ==~ /U i:^ ^ u a ^ > 3 3 3 ^ ^ mr ^ - h X ^) m))\\ L . T i!^ T t$ . ^ T "C 

y ^ A ^ ji ^ ^ -r 6 ^ -e $ 1 2 0# r«i ft ^ ^ it . s rt; ^ ^ ft ^ 5 l (d tK 

S rt; ft ^ ^± ^ -y: o ct:) * ^ ft ^ ^iS L . tK t:^ J: < -/^t ^ L >- ^ p 

^ > -^^t L . K ^ ?t 'it i" ^ ^ ^ d J: *9 a @ 1 4 0 g ^ » . c CD e @ 1 0 0 

g<t^^L/cv-^n^=Sr1^>'l, OOOmL^2L(7):7^Xrn{c>f±iA;f^^ it T Jl^ ^ ^ ^ 

4 g K. . h -^MT '(:^^'m L tz^itykm ^ ^ s m ^< y > l y-c „ - 

r-t^^^lJiiiC, \ f) "^f- ^ r }V % ^ ^ A 0 g h :^ ^ }V zr, — ^ )V A 0 0mL^3 I. 0^ 

:7 ^ X r3 ft iA ^ , r /i^ # la ^ T . 0 °C ft ^4^ L t!)^ _h 1^ it^ ^ ft ^ ^JP ;i . fW] 
« r 1 0# r«T it ^ (c ^ -C' 1 2 0# P^ }t # ^ tt /c o S ^ ft J: s'l ft ^ ^ * L 

/c . 7 0 . 1 0 m m g -t:^ M ffi ^ ® ^ tT o clr ^ ^ . ^ fe 1 0 g ^# ^b tl /":! o 

rcDtc7:>{iIR^ ' H-NMR. Si-NMR, GC-MS(7:)#v?.-<^hyl.J:t9, 

^n^>i5'v'x>'e^6:ii::*^*iJo/'-o ^cOv-^n^^-^i/x^l 0 g^l OOmLcDy^ 
x::^=3{-Anr/i^=i^#[a^T. ft^L/^75^?3 5 0 OW(7)fgJ£7K«S'i:T^2 O^r^TBaWLf:: 

ft. :^i/UV9 0g'T:^*fR-r5<^afea:®;^^^i:6;6^. ^tmft^V*i§LT^>^u>^^j^tt 

1 a * % ^ o , 

[ 0 0 8 4 ] 

^ *fe W 1 

¥^^lli^y^>% (^&}7L*2X10^ Qcm) ^^xC*&#L/c¥i^«Lfll0 0/im<7)>-y 
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[ 0 0 8 7 ] 

\ m tz. ^ > ^ m t> n \^ > ^ ^ I 0 ' ' atom/cm''(7)ift 

S-eK-b-^^'L/in^lcT^v-yr^vjtt (^gJa^^O. iQcm) 4:fflV>r. ft&jmj5g0ijl<t 

^ L r «; :^ > SI 4r L . # b tL >^ y fli en /¥ 5 . 7 ^ mX . 

ffi{::oi>r^^g|:<IStK^^^fo/--^r^. ioo/ioo<^^i?-C'^ofCo ^Z":!. 

V ^ m (r> m \t \ . 5 X 1 0 ^ Q c m -e ^ o fc. 

[ 0 0 8 8 ] 
^ i^'j 4 

3l^^61^|J3-C■fflV^/:lnMcO>^y ='>'%(^#;tT7j^'>^J^^^l 0 ' ^ a t om/cm^ C0« 50 
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- \f > L fz p u ^ > ^ ( }£ Itl 0 . 5 Q c m ) ^ ffl T . ^ M M m 1 t m 
mi^ Lx >^ V =^ ^m^Mf^Ltz. h ti fz V =^ > (D mm It. 6 , o ^ mx . mm^mm 

U >^ ii (7) ta II 8 . 1 X 1 0 ^ Q c m -e o o 
[ 0 0 8 9 ] 
^ JS f3^iJ 5 

^ SS 1 <^ t:: L T . V- y :n > ^ ^ V ri^^ h ( in * 2 X 1 0 ^ Q c m ) ^ ^ ^ *S 
. ^ fb V/ y :n > $u X ^ /Kc tb oA ^ . ^ ^ # H ^ M ^ . V ^ -e ^ :y * a 

mi^'l^W.. T^^m.i^U'm\^XikW. ^ 'it . =^ I- > X g ^ V ^ . ¥ ^ 0 . 1 5 

^ - ^ ffl r ^ :^ S « fli L 2 0 0 °C "T^ 3 0 ^ # L T U ^ '^m^ ^ h fS: ^ 

0 0 J / m ' #;)• t T y ^ >- » K ^ ^ ^ *S « ^ -ti: Tt o u - 1f " y > fli co 

Hi if: ft 5. 0/im■T:^S?*t4^^ov^T*MgilJgtt^*^^^fo/■:l^r^l 00/1 00i:^ 

» -c^ ^ o „ ^ , :i (D V =^ > m (D i&iji u 1 . 5 X 1 0 ^ Q c m -e ^ o . 

[ 0 0 9 0 ] 

n j£ m 6 

> ^ ^ / X ti 0 . 5 m S T 3 0 0 , 0 0 0 J / m ^ #t L T y > ^ ;^ ^ ^ ^ 

$ o w - if - t+ y n > fli(7^ flgjf: (1 5 . 5 ^ m X . m m iz X m 91 ^ m m 

'17 tz t z ^ . 1 0 0 / 1 o 0 ft » ^ o o ^ . ^ y n >^ CO ffi is 

1. OXlO^QcmXr'^o/Zo 
[ 0 0 9 1 ] 

n m 7 

m.^lmm(r):^'7:^mm±{cm'mR^mtLXA^0. SjumchZnOO. OSjum^x 

y< ^ & x mm X L tz (D ^ mm t L X mm L . mm^Aiizmmm i t mm^z lx 
n M y =3 fli . i M ^ ^0 y ^ > fli . n ^ *g y V fli Hi icmm L^tz. 

[ 0 0 9 2 ] 

. p m . i m . n S (1 . ^ n n . * 2 -r y ^ > ?a 2|M ^ ^ 2 H# ^ :y V ^' L 

X mm L . ^'j^mm izft i:. X 4 y =^ - h (D ^ ^^-r ^ {z it-Mmm I t m - ^ 
i^xmm^ mm L tz. . p m :h x n m mm iz m m l tz iy u > n "f- it i m m^i^m 

{zitm Ltziy V ^ > n ^ t \^ - ^ X m bt I. fz V :=i ^Wr-^- h O . O 5 u m h (7^ S 

^) m^^fzi,(D^mm Ltz. 

[ 0 0 9 3 ] 

. n g 0 . 1 /i m ^ o /-c e ^ . i M U ^ {Z m m L fz V ^ ^ ^ iz l± 0 . 3 

5 — 2 m (DifsL'i^. (D h (D ^ 4 2 % ^ ^ tl T V ^ c 

[ 0 0 9 4 ] 
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[ () 0 *) r> ] 

}k i : . I I' ( ) ^/V. K J'M </) 1*, iiJl 'tt- vn; liO .i- i c o . i // i» . ^41 vli: l c a k ".'J vi»; o . 

n // in >•.- V V c m I c ^ W vir. /|h f1 hi I /' . 

ft} I'. ^1 /- -^s: W vli: m 1' 'I vii; W II ( i i s ( li n . li m a , v o r o . n n v . . 

0 . 7 :t . I 1 . 1 () . I '^o }■ /.c > /- , 

[ 0 0 ii <i 1 

'it' m m H 

A ■■/- > u X fjy V - - 'P { ' 'iik f>N -^5 K 4i , T 'I' { >f'>'i iV. > ' > nii ( I/l f 2 1\ 12 c 

in ) 4' X ■>- > u X t>t^ n {.v-- 1 /- ,. I . n V," ( /- \^ . -^^ h" c A / > u X fa jii i ^ c n 
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7. 9X10'^ 
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2. 1X10'* 



[ 0 0 9 8 1 

I: .fii < 1 0 in VX V 0) •> U n > r- 1 6 « 4r IIM. 'xi L At A- -> U > « 4 k i.'- IK L . 

A- hSL m 1 e ^^ A- :> u > «'[ f^^- f}-: c/) v > iff ^ft 1 5 « 4- x. X m /t/ yft 4- « L . 

c/) ^'Jt /tJ ^fi: 4' ^5 liH 'xC >l' -e . r- ^> 0 . 1 % V .y f^i^ e n ?:>^ n$ it Jc L /-:: ti^ 4'- 0 . 1 12 

c m c/) N 'fJ •> U rj > J,t fe' I; (^1 V >r 'V — y ~ r JV'. 1 O in ^ L fz iy 0) ^ 1 5 0 V 

'C 3 0 |»1 )J(1 m L . ^ i^. {Z 'A 0 0 't: 'C 1 IKV l»] >'JII ^ iHI ^ «!i L 'C V ^ > U f- «r fe*? ^ ^5^-11: 

0 /j^ < L T fz ^^k' (/) y^^. rtf 1"^ I-. 5: h v > x ,t > -//' x ^ jj] v > X v x" c 
V D X ^ M K - V is ii fz y V > flft' ^ mh]i L . n - i - p (/) A; m m rtt if /w- ft- K 
L fc. 1--^ tL -tr /u 5r A M 1 . 5 ( 1 O 0 m W / c m M !&6 fti ic >t ^ !Ki L T Rft « 
?t!l 1# tt. 5: If fiiii L <t - . [18 *i ^ /H = O . 4 8V. M m M Ht = I H m A y c m . y -7 
r ^ ^ - - 0 . 3 5 . Ife 4^- = 3 . 5 X-C ^ tz . 

[ 0 0 9 9 ] 

it m m 1 

i ® ?^ «^ 0# c/> > y n > *u (/) =^ y ^ > ^ 'M m \^ ^j. 9v n % m m 7 tmm\^ l r ic 

Hf m Ml ^ ft /jJc L /-^ o . t# ^ n i: PI m ir /KO m M 4# I s c = 2 2 . 3mA, V 

oc = 0. 48V, F. F. = 0. 66, eff. = 7. 0 ^ % t ^J: tz o 
[0100] 

^ 3 J: ^9 > y > 3^1 ^ (7^ D B ^6 J« 75^ ^ 1/ ^ i6 0fj 7 it ^ L T 4# t4 ;iMfi: T L T I ^ ^ t> 

[0101] 

it tft 2 

i B K Si 0# i- ^ V- y ^ > Wini- (r> ^ > ^ l 0# r^l C: -T 6 i^ ^ HJE 7 i: 
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